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Introduction.

The study covered by this report was undertaken in response to

appeals from many industrial plants which requested the United
States Public Health Service to instruct them in avsilable methods
for preventing the dermatosis resulting from the use of cutting oils
and compounds.
- Scientific Assistant Forrest Edwards Deeds was first assigned to
the study, which was begun in January, 1919, and much of the
material contained herein was collected by him. Later the writer
was detailed to complete the study and to prepare a report of the
work.

The study was confined for the most part to the larger plants in
the cities of Chicago, Minneapolis, and St. Paul, and managers and
workers heartily cooperated with the investigators. Methods recom-
mended for the prevention of the trouble were tried out by the men
in a few plants, with the result that the skin lesions improved very
rapidly and no new lesions appeared.

Since the object of the study was to determine if possible the exact

- cause of the dermatosis and to suggest preventive measures, some
109518°—22——1 (1773)
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portions of the study are apparently digressive and irrelevant to the
dermatosis itself. For this reason the work is divided into two sec.
tions, as follows: Part I. Cutting oils and lubricating compounds;
Part IL. Cutting-oil dermatosis.

Part I. Cutting Oils and Lubricating Compounds.
ADVENT OF CUTTING OILS AND COMPOUNDS.

The introduction of high-speed metal-cutting machines in industry
gave rise to the study of methods for minimizing the heat caused by
friction between the. cutting tool and the metal under operation. It
no preventive measures are taken, this heat becomes so excessive
that the temper of the metal is drawn and the cutting edge of the
tool breaks down very rapidly;’and there is a resultant loss of time
in removing the old tool and inserting a new.one, not to mention the
loss involved in the cost of the tool itself. Moreover, when accuracy
of measurement of the cut piece is required, excessive heat is detti-
mental, for the reason that it causes an expansion of the metal, so
that, upon cooling, unless very great precaution has been observed,
the piece may be undersized. . o

In 1883, according to Taylor,! the fact was first demonstrated that
a stream of water poured directly upon the cutting lip of a cutting
tool would make possible an increase in cutting speed, with a resulting
increase of from 30 to 40 per cent in the amount of work done.

This idea was first utilized industrially in 1884, by the Midvale
Steel Works, under the supervision of Taylor. The water which fell
from the machines was caught in wrought-iron pans surrounding the
machines; but in consequence of this arrangement the machines
soon became rusted from the action of the water, and, moreover, the
high specific heat of water rendered its use for this purpose still less
satisfactory. To obviate this difficulty, soda was added to the water.
The solution so formed served the purpose of a ““ coolant’’ or “ refriger-
ant,” but possessed no lubricating properties, and left a deposit on
the machine. Oils were then tried and were found satisfactory.
Lard oil became for a time the most popular of lubricating oils; but
on account of the high cost of lard oil and the fact that it has a tend-
ency to gum, experimentation was begun with the idea of combining
cheaper oils with water, and the mixtures evolved became known as
cutting compounds.

CLASSIFICATION OF LUBRICANTS.

Cutting fluids may be grouped into two broad classes, namely,
cutting oils and cutting compounds. Cutting oils are pure animal

t
vegetable, or mineral oils, or mixtures of any of these.

1Taylor, F. W.: On the Art of Cutting Metals, p. 9. 1906,
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Animal oils, of which lard, sperm, fish, and whale oil are examples,
have been used with varying success. Lard oil, when clear and free
from rancidity and adulteration, is very satisfactory for all classes of
work. The composition of lard oil differs, however, and is graded
upon its free fatty acid content, the poorest having a high and the best
a low percentage of this constituent. Sperm oil and fish oil, as also
whale oil, have been used to some extent. But whale oil, unless
combmed with other oils, is unsultable for this use, on account of its
drymgpropertles :

Olive oil, the most popular of the vegetable oils, is less viscid in
cold weather than lard oil, and flows more freely. - Cotton seed, rape,
and rosin oils are uséd occasxonally as components of mixed oils and
compounds.

The objection to animal and vegetable oils is that the oil film fre-
quently breaks down, because of the decrease of viscosity with increase
of temperature.

A mixture of lard oil with a mmera.l oil, in varying proportions,
constitutes the most important of the mixed oils. Mixtures which
have from 50 to 70 per cent of mineral oil are termed minetal lard
oils. The efficiency of the mixture depends upon the lard oil content,
which also affects the cost.- Adulterants are frequently used, there-
fore, to lower the cost. The adulterants commonly used are rosin oil,
cottonseed oil, rape oil, aluminum soap, and lead soap. The latter
two substances are employed also to increase the viscosity of some
of the mineral oils of low viscosity.

The above-mentioned oils, which are used without further treat-
ment, are known as “ stralght’ ? oils, in contra-distinction to ‘“soluble’’
oils, or oils which form mllky emulsions when mlxed with water and
soluble materials.

Sulphonated oil is an example of these soluble 01ls. By heating
castor oil, cottonseed oil, olive oil, and some others, with sulphuric
acid, a sulpho-compound is formed. When the excess acid content
is neutralized by an alkali, after the addition of sodium chloride to
the mixture, a sulphonated oil base results. The base is mixed with
a mineral oil in such proportion that all the oil is held in emulsion
when water is added to the resultant mixture. Oils of this class are
likely to contain free sulphuric acid and fatty acids. A small amount
of a mineral oil, such as kerosene or gasoline, is frequently added.

Soap oils, which are further examples of soluble oils, are prepared
by mixing mineral oils and saponifiable oils, either vegetable or
animal. The oils are saponified with an alkali to form soaps, which,
when mixed with water, hold the mineral oil in suspension and form
creamy emulsions. When cheapness is desired, free fatty acids are

used to form the soaps and are mixed with the oil to be carried in
suspension.
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When carbolic acid and an alkali are. added to a suitable oil, the
resulting mixture is known as a “phenolated” oil. Phenolated oil
are not in general use.

Graphite is held in suspension in oil or water to which small quant;.
ties of gallo-tannic acid have been added, and the resultant mixtupe
is marketed as a cutting oil under various trade names.

Many manufacturers prepare their own cutting emulsions, anq
because of this fact it is not possible to enumerate all the cutti
emulsions used. Machine oil, caustic soda, denatured alcohol, angd
kerosene enter into some compounds. It is a significant fact that ne
particular oil or emulsion has been accepted as a standard for any
one operation. The object is to select a lubricant having the logst
cohesion consistent with the varying condition of the problem on
hand. The choice depends upon the judgment and preference of the
individual manufacturer. He is influenced by character of machine,
hardness of metal, and use of low speed and shallow cut, high speed
and shallow cut, low speed and heavx cut, or high speed and heavy
cut v - ANALYSES OF OILS.

While the composition of emulsions used is to a certain extent
trade secret, this secrecy is not general, and so several typical oils
and oil mixtures in use were analyzed in connection with the study.
The analyses were made by the United States Bureau of Standards,
In reading the results of these analyses, which follow, it is well to bear
in mind the fact that the soluble oils and refrigerant bases are not
used straight, but are diluted. The emulsifying agent is first added
to the oil, and the resulting mixture is diluted with water to form an
emulsion—usually 1 part of the oil mixture with 5 to 8 parts
of water. Therefore the percentage composition of the resultant
emulsion is proportionately reduced. The refrigerant bases are
mixed with mineral oils, paraffin oil, kerosene, or a mixture of these,
in the ratio of 1 part of base with 5 to 8 parts of diluent.

TaBLE I.—Character of oils.

Kind of oil and laboratory number.

Soluble | Soluble | Refriger-| Mineral lus
oil ol ® | e | Min Lard of cral

il
(60268). | (60260). | (60270). | (6a271). | (80272).

Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Par cent.

Total:})oniﬂablematw .............. 25.0 37.3 .

Total fatty acids........ 27.0

Free fatty acids. ... 14.30

Fatty acids as soap 12.70

Mineraloil............ 75.0

Total volatile matter 14.2

Freeacid..........
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TaBLE I.—Character of oils—Continued.

Kind of oil and laboratory number.

saponlﬂable matter

tal fatty acids................
gmf t)&s acids. .
Fatty acids as soa]
oxal ofl

Mineraloil.....
'l'otal volstile mat

1 Traco.

The foregoing table gives a fair idea of the chemical composition
of some of the more common oils.

0. H. Schunk,? of the Hygienic Laboratory, United States Public .
Health Service, gives the typical analyses of a sulphonated oil and a
soap oil as follows:

TaBLE II.—General composition of sulphonated oil.

Per cent.

Totalsaponifiable Matter. .. . ..o cieiniiiiiiiiiiiiiitieiiiiiieeeeeeaceeecaeccacacanaenns 15.57
Totalfatty acids.......... fececacecacecececesscatesesacacatnsecsesnteatsssennasanacan 12.56
Freefatty acids.........cccveeenn. feceeecececeseccscecescscacetactcacasnntennen 12.08

ty assoap. .21
Mineraloil........... 62
Total volatile msttet. 25.
Volatile minersal oil . 18.30
Nonvo'atile mineral 59.
Fatty-sulphoacids... 15.34
Neutralfatty oal....... .62
Water, ammonia, 81C0Nol, @tC. cccuae e i iiiiaiieacieacceenccenanannadl 7.05

This is described as a clear, urine-red, soluble oil. “A light
mineral oil, such as kerosene or gasoline, is present, as shown by the
high percentage of total volatile matter. This oil is a sulphonated
oil, as shown by the large amount of free fatty acids present, and no
soap. The total saponifiable matter in such an oil is present in the
form of sulphoacids.”

TaBLe III.—General composition of soap oil.

Per cent.

Totalsaponifiable matter...... L eeeeecececicecccececsscceccetsettansasntantrecanasasnsananenans 16.37
Totalfatty acids..cccceeeeeneeeaaenneieannnns .. 16.05
l?ree l'au?v acids.. 4.68
ASBSTAL. .. onnonernrenensananrnnnnannnn 3.71

ntty BCIAS BS SOAP - coveieiiiiiicieaiietiiactecerrcacacanncans 7.66
Soap.............. 8.26
Neutral fatty oil 4.03
neraloil........ 76.28
Water, alcohol, etc 7.00

1 8pecial Report, Office of Industrial Hygiene, United States Public Health Service.
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The suggestion was advanced that during usethe oils present in -
the cutting-oil mixtures are possibly changed in their chemical com-
position by the heat gencrated in the process of cutting. A series of
experiments was run with this object in view. The tests were con-
ducted upon automatic screw machines of the four-spindle type.
Six different classes of oil mixtures, selected after careful study of 200
replies to questionnaires concerning the character of oils and com-
pounds used by metal-working factories, were used upon the mg.
chines in these tests. - The following are those selected:

1. Light mineral oil, used unmixed. '

2. Mixture consisting of one part of “H” refrigerant base and
eight parts of “H”’ blending oil (a mineral oil).

3. Mixture consisting of one part of “S-K” refrigerant base and
eight parts of paraffin oil.

4. Mixture consisting of one part of “S-K” refrigerant base and
eight parts of mineral oil.

5. Mixture consisting of two parts of a special mineral cutting oil
and one part of paraffin oil.

6. Mixture consisting of one part of “H” refrigerant base and
eight parts of pa.raﬁ‘m oil.

The machines in which the oils were used were of the individual
oil-supply type. Stock mixtures of the above oils were made and
the oil reservoirs were filled with the oils. Although it was impossible
to use the same oil throughout the test, because of the fact that oil is
lost through being carried away with the finished parts, the original
sample was approximated by thoroughly draining the finished parts
and then adding only enough fresh stock to replace the loss.

Chemical analyses were made upon samples of the oil at the be-
ginning of the test run and then at intervals of seven days. The
machines were in use sixteen hours each work day. The metal
worked upon was a nickel steel.

Table IV gives the results of these tests.

TaBLe IV.—Analyses showing changes in chemical composition of oils after use.

Labora- | " Total Saturated| Unsatu-

Fres
xeg:_um- num. poni- | Mineral Free acid.| hydr. rated Sulph Mineral 1
. | “fiable | = oil. 1 dydro- | pydro- |Sulphur. | Tang;
3 matter carbons. | ¥CT00 m
Per cent. | Per cent.
60279 2.5 70.5
60283 189 8.1
60284 2.2 7.8
60280 19.8 - 80.2
60281 4.1 95.9
60282 16.8 8.2
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TaBLE IV.—Analyses showing changes in chemical composition of oils after use—Contd.

SEVEN DAYS LATER.

Total Unsatu-
Labora- Satura y Free
Keynum- |, o' | saponi- Mineral Freeacid.| hydro rated Sulphw. | Mineral fat
ber. Trer. mﬁal : Ptleer. ofl. carbons. chn ydrrh ons. P acid. tci?

Per cent. | Per ceml. Per cent. | Per cent. i’w cent. | Per cent. | Per cent. | Per cent.

13.5 83 |.
62504 9.1].......... .73 .
62605 16,7 8.3 123 |.
62500 13.0 |.......... L.58 |.
4.4 ... ..., 25 |oeeeeoannt

It will be seen from the table that the unsaturated hydroca.rbons
do increase upon use of the oil in the machine.

USES OF CUTTING OILS AND COMPOUNDS.

The use of cutting oils and compounds has become so universal
that few machine shops, however small, do not employ them to
some extent in the cutting of metal and alloys. ‘‘Cutting” of metal
means working upon metal in the processes of turning, reaming,
broaching, threading, boring, forming, drilling, tapping, grinding,
sawing, and like processes.

The chief metals which are subjected to these processes are steel,
iron, brass, bronze, copper, aluminum, and Monel metal. a

The machines on which the above-named processes are carried on
are lathes, boring mills, drills, planers, power hack saws, shapers,
grinders, gear cutters, hobbers, punch presses, milling machines,
stamp presses, automatic screw machines, and others.

As has already been indicated, the important problem which
interested investigators was that of devising the best method for
eliminating the heat factor; and the use of cutting oils and emulsions
is the result of their studies. The terms ‘‘coolant” and ‘‘refriger-
ant” are frequently applied to these oils and compounds, because
of their cooling properties.

However, the use of these oils and emulsions is advantageous in
other respects also. For instance, in deep drilling; milling, and cer-
tain other machining operations, the accumulation of chips which
result from the cutting processes hampers the operation of the
machine. The cutting fluid serves the purpose of washing these
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chips away. Again, in machining such ‘materials as low-carbop
steel, the lubricating action of the oils is essential, because, without
it, the chip curling back over the tool would produce a bearing which
would cause a high frictional resistance, with ensuing heat. Thege
oils likewise protect the metals against corrosion and rust, ang
insure a good finish on the work.

For the theory of lubrication, ceoling, unit pressure, design of
bearings, and relative value of the combination of depth of cut,
feed, and cutting speed for different kinds of work, the reader ig
referred to standard textbooks on these subjects.

APPLICATION OF OILS AND COMPOUNDS.

Various methods are used in applying the oil to the work. Fre-
quently, where the amount required is small, a brush or a ‘“dauber,”
made of waste wound around & wooden rod, is used for the purpose
of applying the oil. The so-called ‘‘drip-can” method consists in
suspending above the work plane a small can with a hole punched
in the bottom, through which the oil passes. A delivery tube of
some flexible material is sometimes attached in order to direct the
flow upon the cutting tool.

The larger plants usually apply the oil by forcing it, by means of
a pump, through pipes which lead from a supply tank or reservoir.
A pump may serve one or more machines. The central distributing
system, which is used in many plants, is preferable to the individual
system, and consists of a central oil reservoir from which the oil
may be forced by means of pumps or of gravity through pipes to
the individual machines. o

RECLAMATION OF OILS Ai{D COMPOUNDS,.

As an economic measure, oils dre repeatedly reused. The method
‘of saving the waste oil for reuse depends largely upon the nature of
‘the work in question. A can suspended under the machine suffices
in some instances to catch the oil. As the can fills with waste oil,
it is removed and is emptied into the can above the machine. Some
‘machines are equipped with catch pans and troughs for collecting
“the used oil; and where the work is of such nature as to necessitate
the removal of chips before reusing the oil, the removal is accom-
plished by means of wire screens, perforated steel plates, or dividing
baffle plates in the reservoirs, over which the oil must flow when it
is pumped. Drgin pipes attached to the collecting pans and troughs
are sometimes used to convey the oil to the central supply system.
Troughs of wood or of concrete built in the floor often serve the
same purpose; and outlet pipes through the floor discharge the oil

into & collecting reservoir suspended from the ceiling of the room
below.
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In the larger plants the oils constitute a considerable item "of
expense, which is greater than it should be because the chips and
turnings from metal-working machines retain considerable oil which
‘might be reused. Various methods of minimizing this waste, such
as centrifugalization, sedimentation, filtration, straining, magneti-
sation, and combination of any or all -of these methods have been
devised. A Detroit automobile plant ‘which uses approximately
1,300 gallons of oil daily is said to reclaim 500 gallons. .These
various methods are here briefly -described. '

Centrifugalization.—The chips, turnings, and metal parts which
retain the oil are placed in strainers, where as much as possible of the
oilis drawn off through grids, and the chips are then placed in rota~
ting containers in the centrifugal separators. The centrifugal action
throws the oil away from the chips, and it is thus reclaimed. In
many cases the oil-covered chips are subjected in the centrifuges to
the heat of steam, which has a tendency to make the oil less viscous
and more easily removed. By this means the oils may also bé steril-
ized. A subsequent centrifugalization is necessary to separate the
oil and water. The water is frequently evaporated, by passing the
mixture through a filtering medium to a set of steam-heated coils,
which surround the filtering chamber. In some plants all the oil (as
well as the chips) is treated by centrifugalization, in order to remove
dirt and other foreign matter. :

Sedimentation.—By sedimentation the foreign soluble substances in
the oil are caused to settle at the bottom of the tank, and the oil may
pass over baffle plates into an outlet reservoir. : -

Filtration.—By filtration the oil may either be forced through the
filtering medium under pressure, or may pass through by gravity.
An objection to this method is that the pores of the filter become
clogged with chips, and thus the passage of the oil is prevented.

" Straining.—By the straining method the larger chips and pieces of

metal are strained off by running the oil through grids or perforated
lates. ,

d Magnetization.—In magnetization the oil is passed in a shallow

stream over a magnetized plate, which draws out all metallic parti-

cles. The surface of the magnetized plate is automatically cleaned

from metallic particles.

Combined systems.—Frequently two or more of the above systems
are used in combination, and such combinations prove to be very
efficient in removing the metallic particles. :

' STERILIZATION OF OILS.

Much emphasis has been given to the sterilization of oils, which is
based upon the theory that if the pathogenic organisms which fre-
quently contaminate the oils are killed, the incidence of cutting-oil
skin affections will be reduced or entirely eliminated.
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The sterilization of oils is accomplished in two ways. First, by
means of heat, which is perhaps the most efficient and at the same time
the cheapest method available. 1If the oil is maintained at a temper-
ature of 145° F. for 30 minutes, the more common pathogenic bacterig
are killed, and only the more resistant spore-forming, air-borne bac.-
teria remain. 'Many devices are used to attain heat sterilization of oilg
and compounds. The most popular device is that of passing live
steam through -coils of pipe constructed within a large tank, through
which the oil flows or is pumped. A second method is that of chem-
ical sterilization. The chemicals generally used for sterilization are
phenol, cresol, and other coal-tar derivatives. ~These, however, are
expensive, and when used in concentration sufficient to be effica-
cious, not infrequently cause a dermatitis themselves. The use
of inorganic and metallic germicides, such as mercuric chloride, copper
sulphate, silver nitrate, and ferrous sulphate, is restricted because of
their corrosive action on the metal with which they come in contact,
Oxidizing and reducing agents, such as potassium permanganate,
hydrogen peroxide, sulphur dioxide, ibdine, bromine, chlorine, and
ozone, are not effective germicides because of their lack of stability,
and because of the presence of organic matter in the oils and com-
pounds. Chloroform, iodoform, and alcohol are too unstable and too
costly. Alkaloids are unsuitable. v

The concentration of the chemical to be used depends a great deal
upon the character of the oil or compound.

In the report of 1918 of the Commission of the English Ministry of
Munitions, phenol or other coal-tar antiseptic, to 1 per cent, is recom-
mended as an effective agent in reducing the bacterial content of oils,

Albaugh, of the Ohio State Department of Health, and Deeds, of
the United States Public Health Service, carried on a number of
experiments to determine the efficacy of methods of sterilization.
The conclusions were that the majority of the available chemical
disinfectants are capable of causing a dermatitis when in sufficient
concentration or over a period of time; hence, very carefully controlled
experimentation with the oil in question is necessary before any
recommendation is made as to a chemical disinfectant. The con-
centration required to set up this dermatitis will vary with the indi-
vidual workman, and with the oil used, as well as with the character
of the operation, since some operations and machines are more prone
to splash the oil.

COMBINED STERILIZATION.

It appears that the ideal method for sterilizing the oil would be to
combine the heat and the chemical methods. This would afford a
constant sterilizing process by the chemical as well as an intermittent
one by the heat. The required concentration of the chemical would
undoubtedly be much less in this method.
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Part II. Cutting Oil Dermatosis,
PREVALENCE.

An examination of the arms and forearms of 2,060 workers whose
occupations require contact with one or more of a large variety of °
cutting oils and lubricating compounds, disclosed the fact that 557,
or about 27 per cent, of these workers were suffering from a derma-
tosis characteristic among metal-cutting operatives. Forty-two of
these workers had skin lesions, such as scabies, psoriasis, and other
skin affections, which could net be attributed to the use of cutting
liquids. This percentage attests the prevalence of the dermatosis in
all metal-cutting industries where lubricating compounds are used,
aceording to recent information received from the large plants in the -
United States. Certain preventive measures which are described in -
this part of the repert were recommended to several plant managers
who cooperated with the Public Health Service in this investigation,
and in those plants where these measures were consistently carried
out, the skin affections ascribed to cutting liquids entirely disappeared.
After a period of eight months the writer had the opportunity to visit
these plants again and to reexamine the workmen, many of whom
had been seen previously, and the effectiveness of the measures was
sufficiently demonstrated to assure their adequacy.

DESCRIPTION OF LESIONS.

The skin affection, frequently referred to as ‘““oil acne” or “oil
pimples,” appears primarily as comedones, situated in the orifices of
the hair follicles. Each comedo is followed by a reddish, circum-
scribed, macular lesion, with a tendency to slight elevation. These
lesions are oval in contour, varying in size from one to three milli-
meters in diameter. They rapidly develop into papular lesions,
approximatély the size of a pea, with circular bases and conical tops
through which the cilia protrude. The lesions are hard in con-
sistency, are discrete, and are distributed for the most part along the
dorsum of the hands, the dorsal and ventral surfaces of the forearms,
and the anterior surfaces of the thighs. Among workers who have
the habit of brushing the hair back with the hand, the forehead and
face are additional sites of the lesions. In fact, wherever the cutting
liquids come in contact with the skin, the dermatosis is likely to

appear.
SYMPTOMS.

.There are no accompanying constitutional symptoms, and the only
subjective symptoms complained of in uncomplicated cases is itch-
ing, which is very intense at times. On expression, these papules
discharge a hard, sebaceous substance. After the maculo-papular
eruption appears, one of two things usually happens: The lesions
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either retrogress or become infected and develop into pustules and
abscesses. In rare instances, when the initial lesions do not retro-
gress, they continue to grow into varying-sized tubercles, which are
apparently neoplastic in type, and are of a very firm consistence
and pinkish in color. Three of the cases examined showed lesions of
this type. -

PREVIOUS STUDIES OF CUTTING-OIL. DERMATOSIS.

While the study of skin affections attributable to the use of cuttmg.
oils and lubricating compounds is of recent date, because of the com-
paratively late adoption of such materials into common industrial
usage, dermatic affections and other occupational skin® diseases
caused by the components and the forerunners of the modern cutting
oils and compounds were studied as long ago as 1887, in which year
White 3 came to the conclusion, as the result of his researches into
the effects of petroleum on the skin, that crude petroleum was not
able of itself to produce the scarla.tmmd eruptions and the furuncu-
losis which were reported among oil-refinery workers, but that the
products obtained by the refining of the oil were possibly responsible
for the skin diseases. This work was practically the first intensive

research conducted upon the subject, although in the previous year
(1886) Rémy and Broca * reported their studies upon the incidence
of dermatic affections among oil-refinery workers.

In 1888 Lewin ® published the results of his studies of cutaneous
poisoning by petroleum. He found among refinery workers many
cases of acneform lesions as well as of furuncles, which were localized
chiefly upon the upper leg, the knee, and the arm. He ascribes the
causation of the affection to the lighter oils or petroleum distillates,
rather than to petroleum itself.

Blascho® found the affection existing among printers who have
to do with the cleaning and oiling of the big machines and among
polishers of furniture.

Alfeld and Fischel ” observed the same condition among factory
workers, polishers, belt makers, and turners, and attributed the
cause to bad petroleum.

Bettman ® classifies the lesions into four types, as follows

1. A sluggish, often itching, folliculitis.
2. Follicular keratosis.

3 White, James Clarke: Dermatitis Venenata, p. 151. Boston, 1887.

¢ Remy and Broca: Sur I'ecthyma des raffineurs. Revue de Chirurgie, VI, p. 717-723. Paris, 183,

¢ Lewin, L.: Ueber Aligemeiné und Hautvergiftung durch Petroleum. Virchows Archiv., B. C. Vﬂ,
H. 1, pp. 35-69. Berlin, 1885.

$Berliner dermatologische Gesellseha(t, Dermatologische Zeitschrift, vol. XVIII, p. 70. Berlin, 1911

11bid.

8 Bettmann: The Injurious Eﬂects of Oils and Vaselines on the Skin Jour. of Ind. Hyg vy vol 1, No. 5.
P- 129 of Abstracts. December, 1919,
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3. Melanoderme of exposed skin surfeces.
4. Circumscribed warty areas.

Dr. B. F. Dayvis,® in describing the lesions found in the case of °
men employed in pressrooms where crude paraffin is run into presses
for expressing the oils, states: “The paraffin remaining in the press,
go-called slack wax, is scraped off by men who use spadelike instru-
ments and usually work barehanded with sleeves rolled up above the
elbows. During thi§ process flie men become pretty* thoroughly
smeared with the pressed distillate. During the first few months
of employment in this department the majority of workmen suffer
from ‘wax-boils,” affecting any portion.of the skin, but particu-
larly the arms a.nd neck. The susceptibility to this trouble, which
appears to be a species of furunculosxs, may disappear in time, to a
very large extent. A certain proportion of workmen, however,
will develop still further lesions. Thus, after a number of years,
p)gmenbed spots make their appesrance; some of them are scaling
and psoriatic, others merely. rust-colored areas varying in diameter
from a few millimeters to a centimeter and a half (these may be of
slow development, amenable to various common remedial meas-
ures) ; finally true epithelioma may appear.’

Since the advent of cutting oils and lubricating compounds,
now used, there has been a revival of the study of the subject of
occupational dermatoses formerly attributed to the forerunners of
these agents. This renewed interest, which has resulted in more ener-
getic reporting of cases of this nature, has been the source of an
impression that there is at present a greater proportional incidence
of such cases than in the past, although in reality not much evidence
has been presented to substantiate this opinion.

SCOPE AND PROCEDURE OF THIS INVESTIGATION.

As has been prevmusly stated the purpose of this investigation
was to determine, if possible, the exact cause of the skin affection
and to devise practical methods of prevention. Before the actual
field work was commenced, questionnaires were sent to manu-
facturers who used oils and lubricating compounds in their plant
processes for metal-cutting operations, with requests for informa-
tion as to the approximate number of workers affected with the
dermatosis, and as to whether or not the manufacturer would
cooperate with the service by granting permission to its investi-
gators to study in their plants the conditions from which the affec-
.tion arose. Nearly 500 of the questlonnalres were answered and
returned. A selection of the plants using the greatest variety of
olls, of methods for distributing, reclaiming, and sterilizing the

? Davis, B. F., in the Journal of the American Medical Association, vol. 75, No. 25, p. 1710, Dec. 18, 1920,
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oils, and of other salient features was made, and these plants were
visited. .

Throughout the course of the investigation careful note was made
of information obtained in each plant, relative to working conditions,
processes, oils in use, methods of applying, collecting, reclaiming,
sterilizing, and straining them, and to physical examination of
employees. :

A careful analysis of the data collected was made to ascertain,
if possible, the factor or factors incident to the dermatosis or con-
tributing to its etiology. Consideration was also given to contend-
ing theories adduced to explain the causation of the skin eruption.

’ THEORY OF PREVENTION.

On the hypothesis, based upon the analysis made (the analysis
is discussed in a subsequent part of this report), that the dermatosis
is due largely to a mechanical obstruction of the sebaceous ducts
induced by extraneous matter in the oil and by other foreign material
or dirt which can be found on the forearms and hands of almost any
workman," the deduction naturally followed that the principle of
prevention depended upon some method of restraining the ingress
of the foreign matter. :

As a preventive, previous writers on the subject have recom-
mended the frequent cleansing of the hands and forearms with the
application of some emollient after the day’s work. In the writer’s
opinion, this routine is equivalent to giving typhoid vaccine after
the fever has developed; it is instituting treatment after the injury
has been done; it is not preventive. The emollients tend to
inhibit further the natural functions of the skin, and at a time when
the necessity is not urgent.

PREVENTIVE MEASURES.

In those plants where the study was made the practice was insti-
tuted of rubbing well into the orifices and crevices of the skin of the
hands and’forearms a clean preparation of lanolin or a mixture of
equal parts of lanolin and castor oil before the work period began.
It was noted, however, that while this measure prevented the ingress
of the cutting oils and lubricating compounds, it also had a tendency
to force further into the orifices the dirt already present on the sur-
faces. To obviate this difficulty the workmen were instructed to
wash the hands and forearms well before applying the lanolin.
Warm water and a mixture (in equal parts) of sawdust and liquid
soap were supplied. The mixture of sawdust and soap has not only
a cleansing action on the skin but also a psychic effect on the men,
and they are apt to be more thorough in applying the soaped saw-
dust to all parts, not merely “hitting the high spots,” so to speak.
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The improvement of the skin lesions from this procedure was so
noticeable that the following routine measures were recommended :

1. On entering the plant each workman should wash the hands
and forearms thoroughly with warm water, using a sawdust and
liquid-soap preparation to assist the cleansing process.

2. After drying skin with individual towel he should apply either
Janolin alone or lanolin and castor oil, and rub well into the skin.

3. Foreman should inspect each worker as he enters the workshop,
to insure the efficient carrying out of the foregoing instructions.

4. At noon, before eating luncheon, the workmen should wash
hands and forearms ‘with warm water and soap.

5. On returning to work they should repeat the mornmg schedule
of washing and applying the lanolin preparation.

6. At the end of the workday they should wash hands and arms
mt.h warm- water and soap and dry them. No emollients should
be applied unless actual abrasions are present, in which event proper
dressings should bé applied.. .

The lesions on the thighs can best be prevented by wearing a.prons
lmpenetrable to oils.

‘Results.—In plants where t}ns routine was enforced the cases of
‘dermatosis disappeared in a short time, and eight months after the
institution of the routine physical examinations of many of the
same workers examined in the beginning of this study failed to dis-
cdose any new cases of the dermatosis.

On the other hand, in plants where the routine measures had been
adopted but not enforced, .cases still existed, and the men affected
admitted, when questidned, that they had discontinued the measures,
or had neglected to use them, some because it was too- much bother,
others because they had to wait in line too long or because enough
time was not given or for other reasons equally trivial.

Table V shows the results of these experiments.

TABLE V.—Cases of cutting-oil dermatogis. -

" | Numbes

Number fw:;‘ Ni Per cent

um 'umber

Plant | of cases of cases |still with

Preventive measures— No. | enfirst | stillon }8months| derma.

visit. the job later. tosis.
$months

’ 1 8 74 Y
Enforced.....cceceeenneiieccicencaecaenaconasocnaans 3 16 8 [ J
16 94 9 0}ceeec....

LT RS TRRpTTRN I 10 0 ° 0.0
Available, not enforced......ccceeeeeenennnnnnnnnns { % g 3 ; ISR
TOLAL. ..ceeneeenrnnnanecencnncearnsansssassesefonnsoncens [ n 10 3
Recommended, not supplied........cccceveeeinnnnnn. 4 7 25 ] 8.0

IForce diminished to 50, only 9 of original examinees working.
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The preventive measures were carried out in various other plants,
in which, on account of reduction of force or suspension of work, it
is not possible to attribute the reduction in number of cases to the
use of preventive messures, and these plants are therefore not in-
cluded in the table. )

The fact that, in plants enforcing the measures, the dermatosis
disappeared and no new cases developed, conclusively demonstrates
at least the effectiveness of the procedure if not the exciting factors
concerned in the development of the eruptions.

THEORIES AND HYPOTHESES.

In an investigation of this nature so many variable factors are
encountered that it is difficult to separate them and to obtain data
which would place the subject on a scientific basis. Again, the in-
vestigator must not lose sight of the personal equation of the worker
and of the realization that the protection afforded the skin varies
with the individual and his environment. Previous occupations and
injuries may have changed or damagell the protective quality of the
skin in some individuals or may have created an unfavorable vascular
disturbance. The infectious and the chemical or irritant theories
both have their advocates. :

Infectious theory.—This theory expresses the belief that cutting oils
and lubricating compounds support the growth of pyogenic micro-
organisms, and that these are conveyed by the oils and compounds
to the skin of the workmen engaged in: provesses where cutting
mediums are used. The theory assumes that the bacteria secure en-
trance to the skin through minute punctures made by the metal
chips carried by the oil to the body. If this theory were true, the
dermatosis would be prevented by the removal of the bacteria and
chips from the oil, or by the addition to the oils and lubricating cof-
pounds of a disinfectant or germicide. Some plants have incurred
the expense of installing a sterilizing system, and have also tried
removing the metal chips by magnetism. Two such plants were in-
vestigated, and in one of them 30 per cent and in the other 22 per cent
of the workers had the dermatosis. The foremen stated that they
had noticed no marked difference in the incidence of the cases before
and after the installation of the system. .

Much time was spent during the present investigation in determin-
'ing the efficacy of heat sterilization and the effectiveness of germicides
and disinfectants. Scientific Assistant Forrest E. Deeds conducted a
series of tests which proved that heat sterilization of oils and com-
pounds is possible, and that a 0.5 per cent solution of either phenol or
cresol in the cutting oils and compounds is fairly efficient in eliminat-
ing the bacteria. However, as stated above, the dermatosis is not
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prevented by either sterilization or the use of germicides and disin-
fectants. .

Further proof against the infectious theory seems to lie in the fact
that smears taken aseptically from the papular eruptions failed to
show the presence of bacteria. Dr. Kendall!* professor of bac-
teriology at Northwestern University, in a similar study, likewise was
unable to find bacteria present. Moreover, if the dermatosis were
primarily an infection resulting from the use of contaminated oils and
compounds, direct evidence of well-defined epidemics of furunculosis,
the number of cases approximating reasonably the number of
exposures, in all probability would follow.

Secondary infections.—That infections, however, frequently com-
plicate the initial dermatosis can not be disputed; and the occurrences
of these infections has led many observers to the erroneous conclu-
sion that the infections are primary. Careful inquiry into the prog-
ress of the infections found among the workers examined in this
investigation brought forth the information that the primary lesions
appear as here described and that the infections follow the opening or
scratching of the lesions. The derived lesions vary according to the
infecting organism. While it is not-the purpose of this article to
advance arguments respecting the source of these secondary infec-
tions, our bacteriological experiments have failed to incriminate the
oils and compounds as the necessary carriers of the infection. Organ-
isms are usually found, it is true, in the cutting oils and compounds
which are reused, but in no greater number nor variety than those
which are found normally on the body surface and in the air. Besides,
irrespective of this source, bacteria can do no harm until they have
secured ingress to the skin. The habits of the individual contribute
largely as an exciting cause of the infection. The itching which is
associated with the dermatosis causes the workers to scratch, and it
is not unusual for them to squeeze and pick the papules, because they
are annoyed by the unsightly appearance of the black spot at the bases
of these. It was noticed that many of the men spent from 10 to 20
minutes in an hour either scratching or picking at the skin lesions.
The possibility of producing minute abrasions by the habit thus
described is obvious. Moreover, the oils, which are frequently of a
high temperature when they reach the skin surface, sometimes pro-
duce minute burns, which favor the ingress of bacteria. Again, the
ever-increasing distention of the sebaceous ducts, caused by the
impacted solid matter and secretions, offers favorable lodgment to the
organisms; and the multiplication and growth of these are promoted
by the lowered resistance and vitality of the lining cells.

* Causes of Skin Sores and Boils Among Metal Workers. Houghton Research Staff, p. 16.
109518°—22——2
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Chemical theory.—Another theory, which has been gaining in popy.
larity of late, would explain the causation of the dermatosis as the
result of the chemical or irritant action of the cutting liquids.

The multiplicity of oils and lubricating compounds in use, s
emphasized in the first section of this report, evinces the futility of
attempting to isolate any one oil or compound or group of compounds
as responsible for the dermatosis. It can not be denied, as shown by
an analysis of the oils, that certain ingredients found in some of the
oils are not capable of producing a dermatosis. The free fatty acids,
hydrocarbon sulphonates, alkali, and unsaturated hydrocarbons are
often mentioned as agents responsible for the trouble. Another fact
which may influence the chemical content of the oils and compounds
used as lubricants and coolants in the metal-working industry, is that
the various metals used for making rods, bars, and other parts of
machinery, are pickled before they leave the rolling mill, and such
chemicals as are used for pickling may be carried by the metal.
These chemicals may easily be removed from the metal by the oils
and compounds as they pass over it, and in this manner the oils and
compounds may become carriers of the chemicals. ,

While it is admitted that some oils may have an irritant action on
the skin, examination of the primary skin lesions fails to reveal the
presence of an inflammation, such as might be expected from this
irritation. Furthermore, chemical irritants would in all probability
act upon the intrafollicular spaces as well where, however, no irrita-
tion is found, and the lesions would perhaps vary according to the
chemical agent used. Irritating oils and compounds unquestionably
aggravate the trouble, but proof that they do not necessarily cause
the dermatosis lies in the fact that men working in coal dust or in any
inert powder frequently develop identically the same sort of skin
lesions. -

Mechanical obstruction of sebaceous ducts in dry-skinned individ-
uals.—The theory that the affection is caused by mechanical obstruc-
tion of the sebaceous ducts in dry-skinned individuals seems best
fitted to the facts recorded in this investigation. In order to deter-
mine the presence of distinguishing factors, & comparison was madse
of the physical and dermatological differences between workmen
with the dermatosis and workmen not so troubled, while operating
the same machines and working under the same conditions. The
condition of health apparently exerted no influence. Many very
healthy looking individuals were found to have the dermatosis,
whereas, on the other hand, many very lean workmen were not
affected, and vice versa. Age, length of exposure, diet, complexion,
and other characteristics were studied with reference to points of
likeness and unlikeness, but the only feature of difference discernible
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was the dryness of the skin in a large majority of persons with the
dermatosis and the oiliness of the skin in those who did not have it.
While the task of distinguishing the extremes of these conditions
i comparatively easy, many individuals are found whose skin would
be considered dry by some and oily by others. The investigator, in
making a decision in these border-line cases, considered the opinion
of the worker himself and that of others in the immediate vicinity,
together with his own. In unquestionable cases of naturally dry
skin the dermatosis was observed, and in cases of unquestionable
oly skin the dermatosis did not exist. Individuals of the latter
dass may in time develop the dermatosis, because of the desiccating
power of many of the oils as suggested by Collis."* This is a plausible
explanation, also, of the fact that some workers develop the skin
lesions early and others later. Those with very dry skin develop
the lesions rapidly, while those with a greater degree of oiliness
require a greater length of time. In a previous paper on industrial
dermatosis among plate printers the writer has called attention to
these dermatological differences and to the tendency of individuals
with dry skin to develop the dermatosis.** ' -

SUMMARY.

In this report attention has been particularly directed toward the
practical method of preventing the dermatosis, but it is realized that
only ‘a minimum reduction in the number of cases is affected by
merely recommending preventives to the workmen without providing
sdequate sanitary arrangements and employing responsible super-
vision.

The weight of the evidence collected in this investigation incrimi-
nates oils and lubricating compounds of all types carrying extraneous
matter in suspension as the primary cause in producing the initial
dermatosis by mechanical obstruction of the sebaceous orifices, the
wnderlying or basic cause being a deficiency of the natural oiliness of
the skin. Infecting organisms, which usually inhabit the body
surface, but which may be carried by cutting liquids, frequently
find ingress to the skin through the primary dermatic lesions by
reason of the sufferer’s scratching the affected surface or by reason
of other irritation, and thereby produce a secondary infection of the
dermatosis as a complication.

In other cases the abrasions produced by particles of the metal
bécome infected and complicate the dermatosis. The condition so
grising is not, however, allied to the primary dermatosis, but is
similar to conditions which would be classified under the head of

~

1 Collis, E. L.: Dermatitis d in the facture of roll tobacco. Annual Report of Chief In-
spector of Factories and Workshops of Great Britain, 1910, p. 194.

l!‘ Industrial Dermatosis among Printers. Public Health Reports, vol.36,No. 18, May 6,1921. Reprint
0.656.
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abrasions and infections, such as are commonly found wherever
bacteria are present.

Prevention depends, first, upon thorough cleanliness, and, second,
upon the application of lanolin or lanolin and castor oil to the skip
at the beginning of the work period.

Cure is accomplished by rest of the affected parts. and by constant
use of the preventive measures. - :
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RURAL HEALTH SERVICE IN THE UNITED STATES.
By L. L. Luusorx, Surgeon, United States Public Health Service.

According to data obtained by the Rural Sanitation Office of tho
Public Health Service from the health departments of the States, the
following (Table I) is a list, by States, of counties (or districts) in
which the rural sections thereof at the beginning of the calendar
years 1920, 1921, and 1922, respectively, were provided with local
health service under ‘the administration of whole-time county or
district health officers:
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respectively, rural sections were provvded service u whole-time
health officers. ;
1920 1921 1922 1020 1921 022
ALABAMA. KANSAS,
Calhoun. Baldwin. Baldwin. Butler. Butler. Butler.
Colbert. Calhoun. Barl . ee. .
Elmore. Colbert. Calhoun. Ford. Ford. Elis. "
Etowah. Etowah. Colbert. Geary. Geary. Ford.
Jeferson. Hale. Dallas. Marion. Marion. Geary.
Madison. Jefferson. Etowah. - Marion.
Montgomery. . Houston. Ottaws.
Pike. S efferson. al
Sumter. Mobile. Lauderdale.
Telladega. Montgomery. . -
. . Mobile. KENTUCKY.
Walker. Pike. Montgomery.
Sumter. Morgan.
‘Talladega. Pike. Mason. Boyd. .
. Sumter. Daviess. Boyd.
Walker. Talladega. Fulton. Daviess.
Tuscaloosa Harlan. ulton.
‘Walker. Jefferson. .
ll:muhlen'berg Muhlenberg
. en!
ARKANSAS, Scott.” °°
LOUISIANA.
Rapides. Rapides. Beauregard.
CALIFORNIA. P Caddo.
De Soto.
gatdntto:hu.
Los Angeles. Los Angeles. uachi
San Francisco. %spidesq
GEORGIA. MARYLAND.
t
Baldwin Baldwin. Baldwin. ‘Washington.
. Bartow. Bartow.
Cobb. Brooks. Brooks.
Colquitt. Clarke. Clarke. MASSACHUSETITS.
Dougherty. Cobb. Cobb,
Floyd. Decatur. Decatur.
Glynn. Dougherty. Dougherty. Cape Cod.2
Hart. gloyd. gloyd.
hnrensl owndes lylf.n' l’hn_n’ MICHIGAN.
mm Ilzurens. }aurens
. wndes. sowndes -
. Sumter. Sumter. 8t. Clair.
%ﬂ.\kp. g:_wmas )rﬁhtachell.
er. oup. omas.
Werth. Walk!::r Troup. MISSISSIPPL.
orth ‘Walker.
Worth. Grenada. Bolivar. Bolivar.
Harrison. Harrison. Coahoma.
Lee. Jones. Forrest.
IDAHO. Monroe. . Harrison.
Pike. Jones.
. Lee.
Bannock.
Twin Fails. Union
Boise. W .
IOWA. MISSOURL
Greene. Greene.
Dubuque. Jasper.

1 Parishes,
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Tanre I.—List of counties, or districts, in which, as of -January 1, 1920, 1921, and 1928,

respectively, rural sections were provided with local health serviee under whole-time
Realth officers—Continued.
1920 1921 1922 1920 1921 1923
MONTANA. omo—continued.
Missouls, - Cascade. . | Cascade. oto. Highlsnd. Greene,
Yellowstome, | Y omtone. | Clax. " || St Toer® | Himiite
Yellowstane. Vahoat Torsin.
&nrionn‘ : }iueu
NEW MEXICO. M eigsm. mtd!mm B
Miami. Marion,
Bernalillo. Bernalillo. Monroe. Miami. :
Cha . Chaves Mon ery. | Monroe, .
San el. San Mus| . Montgomery,
Santa Fe. Santa Fe. Noble. Morrow.
Union. Torrance. P Muskingum,
Union. Paulding.
Valencia. Scioto 0SS.
- Seneca. Sandusky.
NEW sm-‘k)y' m
YORE. Summit. Shelby.
. %bun. gtark. ¢
Lake Gearge. .- ummit.
Wi on. Trumball
' Union.
NORTH CAROLINA. Wi
Wosae
Cabarrus. Beaufort. Bertie. )
Cumberland. Buncombe. Bladen.
Davidson. ie. Buncombe. OKLAHOMA.
Durham. Cah:rh‘l:us g:lbarr‘:)m
Fomars: | Comtbomina. | Goammpus. Ottawa. Ottawa. I Ottawa.
Granville. wvidson. Cumberland.
Guilford. . Davidson.
Halifax. Durham. SOUTH CAROLINA.
New . | Forsythe. Edgecombe.
gictrtmmpton. Gnntxixlle. gorsy;tillnle Calh
. Halifax. ranville. Calhoun. oun. Charleston.
Robeson. Lenoir. Guilford. Darllﬁun. Charleston. Cherokee.
Rowan. New . | Halifax, Fairfield. Cherokee. Dar]
Surry. Northampton. | Lenoir. Lee. Darli Fair N
Wake. Pitt. Mecklenburg. || Newberry. Fairfield. Greenville.
Wilson. Robeson. ew Hanover. || Orangeburg. Lee. Newberry.
Rowan. Northampton. Newberry. Orangeburg.
Sampson. Pamlico. Orangeburg. .
Surry. Pitt.
¥Vnke Rowan
Wayne. Sampsa SOUTH DAKOTA.
‘Wilkes. vSnrry. N
ance. rown
Wake. B X
i p—
Wilson. =
Hamilton. ﬁovitgm
OHIO. ontgomery.
° Roane.
. Williamson.
Allen. Allen. en. y
Ashtabuls. Ashtabula, Ashtabula. -
Butler. Belmont. Belmont. TEXAS.
Darkd. Butler. Butler.
Hamilton. Cham
Harrison. Clermont. Clermont. Bell. Bell. Dallam.
Hocking. Crawford. Clinton. Jefferson. Dallas. Dallas.
Mahoning. Cuf:hm Columbiana. Tarrant. J Hidalgo.
Medina. Delaware. Wichita. ] t. Jeflerson.
Mon! ery. Fairfield. Crawford. ‘Williamson. Wichita. Tarrant.
mﬁ Henry. Erie.
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TABLE I.—hc:gd counties, or.districts,sa.wh
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as.of Jan: 1, 1920, 1921, and
M m H > ’w“o e

mpcdw sections were provided local health service
tinued. ,
— VIRGINIA—continged. o ‘
Weber. Pittsylvania. | Pairfax. % :
William. | ¥ . ]
VERMONT.! H . Tazowell. .
Nectalk Wise.
Fost.. 'Fh“h rknh >
-1 Third. Third. .
. Fourth. Fourth. ‘WASHINGTON
g Fitth, Fifth.

. Sixth, Sixth. - — )
o Eighth Eighth. akima. $ﬁn¢. - %
Ninth. Ninth. Ninth. i alla Walia, - alla Walla.
Tenth. Tenth. ‘Tenth, Yakima. . Yakima.

VIRGINIA. ‘wxst VIRGINIA.
Arlington. Albemarle. Albemarle.
ﬁﬁﬁ?‘ ﬁﬂmmmx iﬂmgmm Greenbrier. Greenbrier.
Paquier. Ciatke. | Mings.
1 Districts.
Résumé of Table 1.
Number of counties. Increase
State. . or de- or de-
1920 1921 1922 | in1920. | in 1921
1 16
0

-

omaBonoaRElneNOnOOmMMnCORmmE

.

-
~o

maS8cocon~BRonumnooomunoo

o
8

g

Bl unoBronrmantBounrneonmannmuinob
— -

In view of the general economic situation, the net increases in
number of 52 within the calendar year 1920 and of 42 within the
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calendar year 1921 are indicative of progress in appreciation by oyr
rural communities of the relative importance of investment for
whole-time local health service.

With the now demonstrated value of reasonably adequate local
health service, the fact that only about 203 of the 3,065 counties, or
equivalent divisions, in our 48 States are provided at this time with
rural health service under the direction of whole-time local health
officers can be regarded as being in the nature of a national calamity,

If our Federal and State Governments would give to county gov-
ernments a degree of cooperation in the development and mainte-
nance of local rural health service even approaching that which thej
have given in a number of other important fields of activity, rapid
progress could be made in the prevention of disease and the pro-
motion of health among all our people.

The following (Table II) presents, by States, the percentage of
rural population having, at the beginning of 1922, local health service
under the direction of whole-time county (or district) health officers:

TABLE II.—Perml.tag‘ e of rural population having, on Jan. 1, 1922, local health service
un{i.er whole-gme county or district health officers.

Rural L!':::lent.”u
tion-with oesl“mm
Rural popu- [health Service jealth o
State. hﬁopx?p under direc- dum
. * tion of whole.|, under direo.
tion of whole-
ae health |“time health
officer.
1,838, 857 639, 845 umn
216, 376 0 H
1,461, 707 0 0
1,095, 132 145,826 1331
486, 370 0 0
444,202 0 0
102,236 0 0
612,645 0 0
2,167,973 350,055 16.56
312, 829 34, 427 11.00
2,079,602 0 0
1,447,535 0 0
1,528, 526 19,121 1.25
1,151,293 121,927 10.5
1,783, 087 148,078 8.3
1,170,346 191, 183 16.33
468, 445 0
550, 239 31,630 5.4
202, 108 1,558 5.7
1,426, 852 0 ¢
1,335, 532 0
1,550, 497 240,952 15.54
1,817, 152 57,231 3.15
376, 878 721 2.8
801,066 0 0
62,153 0 0
163,322 0 0
673,611 0 K
295, 390 82, 401 2.
5’ 067?48: % 822, 12‘7’ ». 12
) .
557, 446 0 0
2,082, 258 1,057,137 50.77
1, 488, 503 19,435 1.31
392, 370 0 0
3,112,202 0 0
15,217 0 0
1,389, 737 273,636 19.0
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TABLE H.—Pcomtag;_ rural population Iuwmg, on Jan. 1, 1922, local health servica
i under d-.ttme county or district heal ﬁctn—Conﬁ'nu

5=
5E8as

-
2

aZ3BshE
oo B8E

L T DR woceenncon|  51,2042951 5,324,001 1.

The figures in this compllatxon, mdlcatmg that only 10.34 per cent
of our rural population are protected with health service which even
spproaches adequacy, should be a matter of serious ~concern to all
persons interested in our national welfare.

DEATH RATES IN A GROUP OF INSURED PERSONS.
DEATH RATES !6! PRINCIPAL CAUSES, APRIL AND MAY, 1528.

The accompanying table is taken from the Statistical Bulletin of
the Metropohtan Life Insurance Co. for June, 1922, and presents the
mortality experience of the industrial department of the company for
April and May, 1922, and Mey and year, 1921. The figures are based
on a strength of approxxmately 14,000,000 insured persons.

The death rate in this group for May, 1922, was 1 per cent lower
than that for April, but 6 per cent higher than the rate for May, 1921.
In comparison with the corresponding month of 1921, higher death
rates were recorded for May of this year for measles, influenza, cancer,
organic diseases of the heart, and pneumonia. The mortality from
diphtheria, however, was 36 per cent lower for May, 1922, than for
the corresponding month of last year.
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Death rates (ammal basis) for principal causes per 100,000 lives a:pooed April and May,

" 1922, and May and year, 1921.

° [Industrial Department, Metropolitan Life Insurance Co.}
—_—
Death rate per 100,000 lives exposed.
Cause of death. —
May, 1922, | April, 1922.| May, 1921, | Year 192p,
Total, all CAUSES. ....eumnmnnininienaeieaanaens 910.2 918.2 835.1 3.8
3.5 3.4 3.8
8.3 7.2 4.8 {:
4.4 5.6 g 5 69
‘2.1 2.0 .8 39
1.9 12:1 18.5 2,
19.7 38.9 9.8 Y
123.5 118.2 125.0 51
112.2 107.9 111.6 | 1006
7.5 63.2 69.9 .
58.9 €3.2 58.0 :’ﬂ
133.0 134.7 116.6 1180
77.6 97.0 71.0 65
16.6 14.2 13.3 41
7.3 5.2 9.5 139
68.4 70.9 69.7 6.7
17.4 17.3 17.8 0.5
7.8 8.5 7.8 5
Homicides 5.7 4.0 4.6 (%]
Other external causes (exch:dlngsulcldesmdhomlcides) 51.9 42.6 48.9 56.2
Traumatism by automobile........................ 11.6 8.3 9.8 119
All Other CaUSeS. .. ccoeeereeunnnrnannnnnanncancnasanns 220.8 210.0 105.2 |- 180.0

1 Based on provisional estimate of lives exposed to risk in 1921.

DEATHS DURING WEEK ENDED JULY 8, 1922.

Summary of information received by telegraph from industrial insurance companies Jor
week ended July 8, 1922, and corresponding week, 1921. (From the Weekly Health
Indez, July 11, 1922, mued by the Bureau of t}w Census, Department of Commme)

‘Week ended

C July 8, 1923,

Policiesin force. . . covecicemieiaiimiiiii .. 49, 632, 235
Number of death cdaims...... .. ... ... 6, 245
Death claims per 1,000 policies in force, annual rate...... 6.6

Corres|

week, 1921, -

46, 741,826

6,51
7.3
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Deaths from all causes in certain large citi

she Census, Department of Commerce.)

July 21, 1922,

ties :Z‘ the United States during the week ended
July 8, 1922, infant mortality, annual death rate, and comparison with 7
week of 1921, (From the Weebly Health Indez, July 8, 1922,

corresponds
1ssued by the Bureau':g'

‘Week ended | Annual Deaths under | Infant
July 8, 1922. dta:th 1 year. ml‘ir.
Esf 4o ra &er tality
1 rate,
City. |4 “{"{"og‘ corte- | Week | Cotre- | week
y L | Total.| Death |sponding o:fled sponding |- ended
deaths.] rate.! | woek, |J 9;28, week, | July 8,
1921. 1922. | X lﬁé.’
............ 5,733 10.7 113 826
3208, 435 |l 85 9.6 9
116,223 33 14.8 16.8 2
220,047 72 17.1 15.1 11
, 222 29} 150 12.6 42
191,017 64 17.5 19.0 10
764,017 180 12.3 10.3 25
3 143, 555 18 6.5 9.7 1
528,163 108 10.7 11.4 20
110, 944 2 1.3 10.4 1
121,915 31§ 13.3 18.7 1
2,833, 288 458 !4 1.2 72
404, 865 121 | "15.6 153 16
854,003 us| ‘90 10.7 2
253455 6| 0.5 14.0 4
171,974 8| Bo 12.6 4,
161, 824 34 11.0 171 91
267,591 69| 13.4 12.7 s
3993,678 187 9.8 10.7 2
120,790 3| 13.4 10.4 7
114,717 19.|. 86 |...... 2
143,572 al 7e 10 2 7
150, 087 30 10.4 87 4 31.......
333,257 e |- 10.8 10.2 - 8 1n “®
305,911 49 8.4 121 5 17 32
105,688 2 10.9 10.0 1 4 2
343,988 85 12.9 12.9- 7 Wl.o......
634, 866 192 15.8 1.2 32 20 133
236, 877 70| 15.4 19,9 12 19 130
114,423 23 10.5 9.2 5 3 84
..167,862 8| 16.5 18.6 -7 nmip.......
476,603 7% 83 10.5 15 20 k: 3
400, 970 n 10.0 9.6 13 [ n
122,832 38 16.1 188 4 4f.......
127,542 15| 61 7.1 2 4 3
169, 987 35 10.7 8. & 7 L] 8
30,616 14| 149 61| 18 ul.......
5,800,746 | 1,000 | 97 97| 166 158 64
31 8| 100 85 18 12° )
124,015 36 15.0 15.1 6 8 108
2, 2| a4 87 3 2 38
200,739 47 123 10.3 2 3 23
521 2 10.2 8.0 4 4 [
1, 500 380 10.5 1.5 50 5 50
607,902 130 1.2 158.5 2 2 3
260, 240 58 1.2 1.0 1 4 %
241,011 2 7.6 2 7 18
178,385 0 17.2 15.7 4 10 170
311,548 50 7 [ ] [ %
008 158 10.4 1L2 8 9{........
239, 836 » 85 10.3 7 [ ] [ ]
123,918 % 10.1 14.2 3 8 45
78, 056 49 143 |.......... 18 |..... P
), 792 123 12.1 10.3 5 4 29
3315,312 42 6.9 10.5 3 8 25
04, 18| %0 2.0 3 1 6
140,052 21 7.8 10.0 1 4 15
181,012 40 1.5 9.1 5 1 @
), 717 38 7.6 9.5 5 5 ®
125, 0| 125 10.2 6 5 n
3437,671 81 10.4 14.5 13 u "
115,568 2 9.5 1.5 6 4 n7
188, 449 w| 11 15.2 4 13 43
105,422 18 89 8.1 [] 3 125
144,970 n| &3 15.7 2 13 »

3nmﬁ‘mm"°"" P1.000 births—an annual
n
watimatod births for 1921." Citles left blank are not in
$Enumcrated population Jan. 1, 1920.

%
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PREVALENCE OF DISEASE.

No health department, State or local, can eﬁ'actwdy prevent or control disease without
knowledge of when, where,mdunderwhatoondumumaareoccumng. o

UNITED STATES.

CURRENT STATE SUMMARIES.
Telegraphic Reports for Week Ended July 15, 1922.

'l‘haompoﬂsmpmllminary,mdﬂnﬂﬁun&mmbjecttochangowhenhtuntnmsmneefvﬁby
the State health officers.
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CONNECTICUT—Continued.
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GEORGIA,
Conjunctivitis (infectious).

! Woek ended Friday.

-

ORE RS e~ R~

Rweadbo

So

July 21, 1922.

Cases.

2

6

103

Mumps............ %

Paratyphoid fever... . 38

Pneumonia (all forms). 15

3

14

[ ~]

15

1

T4

Chicken POX......ooiiiiiimimniaaiannnnnnnannns u

Conjunctivitis (suppurstive) 7

Diphtheria.................. 108

German measles 2

Malaria.................... 2

Measles.................... 349

Mumps.......ccocnaunn.. 54

Ophthalmia nesnatorum 9

Pneumonia (lobar) 24

‘Polivmyelitis............ 5

Scarlet fever......... 45

Septhe sore throat . .. 1

Trachoma................... 1

Tuberculosis (all !orms) 149

Typhoid fever 13

‘Whooping cough 112

Diphtheria. . ... ..., 14

Poliomyelitis 6

Scarletfever............... 13

42

2

17

4

3

n

H

1

4

17

9

48

14

15

Diphtheria........cociiiiiiiiiiiiiriiiiiane. 3
Rocky Mountain spotted or tick fevet'

Billings, R. D. 1. 1

Bonita......... 1

Bridger.... 1

Three Forks. 1

8carlet fever. 3

Smallpox.... 2

Typhoid fever 3

NEBRASEA.

4

8

3

10
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NEBRASKA— continued. Cases.

NEW JERSEY.
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'WISCONSIN—continued. -
mtuﬁng—-cmtlnmd Cases.
Lethargic encephalitis...................0. 1
Measles. .. ... iiiiiiiciceiaeeeaaaes 58
Pneumonia......ceeeeeiianicnenneinaanas 4
Scarlet fever...........cocieiiannniannae,.. »
SMANPOX...cueiniiniiiiaieiiiiininaaans 15
Tuberculosis........ccccveveniecninnacnnnna. 45

. July 21, 1922,

" WISCONSIN—continued.

Delayed Reports for Week Ended July 8, 1922.

DISTRICT OF COLUMBIA.

SUMMARY OF CASES REPORTED MONTHLY

Sc:ttering—(.‘onunued Cases.
Typhold fever. .........ueueeeeuueeennnn... 4
‘Whooping cough. .ot . .oieirnnennnnn... 143

WYOMING

Diphtheris. .. oc.cinrimereeeeeeeneeannnnns 1

Infduenza......cocoveiiuniiiiiieieennaiaannn.. 1

Scarlet fover.......ccceeeeiiiecniiicnnnnnnnnn. 1

R KENTUCKY—continued. Cases.

LT T S PP 3

Measles: :
Jefferson County. . 9
Scattering. .. 8

MUMPS....coiiiieeiiiiei e etceaeacacaaan 1

Pellagra....c.oeiuiiieiieiiieneeenannanas .

PROUMONIA. «c..uuneeineeinieieeiaaaanneeeans 4

Scarlet fever..................... diesdencacasen 2

Septic sore throat.......c..ocieeuiieiannnnnnn. 2

JTrachoma ....oouuneeiiiiiiiiiaiiniacnnanenen 2

Tub erculosis:

Jefferson County......ccccuecunennnennnnn. 19
................................. 12

Typhoid fever.............. S eeeccscccsncsceans 19
‘Whooping cough.......c.ccaeeeienieeacannnn.. 2

BY STATES.

The following summary of monthly State reports is published weekly and covers only those States from

which reports are received during the current week.

. i : . H
THAE

18| 8 ! & | & g g E:
s| | 1| 2| ... %| w|l =

16| 2| 40l 000 w| 3| a
3 N 10 oo u| 1| =

35 i’ 17| 10| ia| i 14| ;| @

ul 3| sl oe| x| 4f 1| B w
o] 11| “si3e ... al w| 1| a
... r’ ...... 1] | | 4

PLAGUE (HUMAﬁ).
Soquel, Santa Cruz County, Calif.
One case of human plague was reported at Soquel, Santa Cruz

County, Calif., July 15, 1922

'CITY REPORTS FOR WEEK ENDED JULY 1, 1922,

................................

109518°—22——3
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CITY REPORTS FOR WEEK ENDED JULY 1, 1922 Continued.
CEREBROSPINAL MENINGITIS. ”

The column headed ‘“Median for previous years’ gives the median number of cases reported during
the corresponding weeks of the years 1915 to 1921, inclusive. In instances in which data for the full sever,
years are incomplete, the median is that for the number of years for which information is available,

o] TS s i
city. forpre- . City. vious

years. | Cases. | Deaths. V¥ | Cases. | Desths

0 1l........

) 7 3 3

1 1 1f........

S °t i

1 ° 1

See p. 1811; also Telegraphic weekly reporta fmm Smtes p. 1802, and Monthly
summanesbyStatee p- 1805. -

INFLUENZA.
Cases. Cases.
Deaths . ths,
week ~ week
City. ‘Week | Week | ended City. Week | Week | ended
Sorcs, | Forcs. R Soi s, | o, | k"
AT Ay - S I N T 7%l B

LEPROSY.

City. Cases. | Deaths.
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CITY REPORTS FOR WEEK ENDED JULY 1, 1922—Continued.
MALARIA.

City. Cases. | Deaths. 4 City. Cases Deaths,

cecescccee

cecccccese

b b e

MEASLES.

See p. 1811; also Telegraphic weekly reports from States, p. 1802 and Monthly
summaries by States, p. 1805

PELLAGRA.

City. Cases. Deaths. City. Cases. | Deaths,
1 1

1
1
1 1
1

1
1

1

PNEUMONIA (ALL FORMS).

City. Cases. .|, Deaths, City. ‘ Cases. | Deaths.

go:lthganmdto
ngfield .
#owester.

-
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CITY REPORTS FOR WEEK ENDED JULY 1, 1922—Continued.
PNEUMONIA (ALL PORMS)—Continued.

City. Cases. Deaths. City. Cases. | Deaths,

-
PR bt pt et COCA b GO 2 o o RO RO

N WM

POLIOMYELITIS (MANTILE PARALYSIS).

The column headed ‘‘Median for previous years” gives the median number of cases nepotted daring
the corresponding weeks of the years 1915 to 1921, inclusive. -In instances in which data for the fyll seven
years are incomplete, the median is that for the number of years for which information is availahle.

Week ended - ‘Week ended
;gregi:e_n July 1, 1922. lif;dﬁk: July 1, 1922,
City. vious City. vidns |—
Years. | Cases. | Deaths. years. | Cases. | Deaths
. . Michigan:
0 3 PO, Ann Arbor. .......... (11} P, 1
Ohio:
1 S W SO Lorain............... 0 1f..... .
. South Carolms'
0 ) N P Charleston........... 0 1leeeeee .
(] b SN, Fort Worth...... s 0 Tl .
Virginia:
] 1 1 Petersburg...........[........ 1 feceeeen .
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CITY REPORTS FPOR WEEK ENDED JULY 1,,1922—Continued.
RABIES IN ANIMALS.

City. Cases.
c‘“‘m Ahgela ................................ eeetescectecscecncactnsttoccscacccscacscnanans 5
(N s T PO, 1
Kansas City...... eeteerereeeeseesenssbeneaenantaeneaneancaarennsenaneneeenennenennnen 32
RABIES IN MAN.
City. Cases.
Kansas City............. ceeceace e eeceececcecccccttsescsancncescsecsesasnonssncacncn vee 1
. ) ,scmn'r FEVER.

See p. 1811; also Telegraplnc weekly reports from States P. 1802 and Monthly
summaries by States, p- 1805. ..

'

SMALI-POX.

The column headed “Modisn for pmvlous years'" gives the median number of cases repotted during
the corresponding weeks of the years 1915 to 1921, inclusive. In instances in which data for the full seven
years are incomplete, the median is that for the number of years for which information is available.

‘Week ended ‘Week ended
'lgredlan July 1, 1922, ltledhn July 1, 1922,
City. Y City. |15 pre- -
years. | Cases. | Deaths. . | 7°4%3- | Cases. | Deaths.
0 b ) IR
1 1
) 1
0 1
0 ]
Bridgeport........... ol 2. 4 t ) IS .
' 6| 1 0 & [RERI'§ ISR
0 1. 2 1
0 I o '
0 1
2 1 0 3
0 2
0 3 0 2
2 1. g g
3 2 o .
2 2
I I
o 1R
7 1| 1] Waukesha.........o|........ 1
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CITY REPORTS/FOR WEEK ENDED JULY 1, 1922—Continued,

TETANUS.
City. Cases. Deaths. City. Cases. Deaths,
California: New York:
Los Angeles. ............. 1 2 bany......coceeenaann.. 21.....
San Francisco. ........... U IR COhOeS......cnuunnnanneevnenannnd 7" i
Geo essee:
.......................... 1 Knoxville................ 1 1
gﬁu@o.’ 1 2 H:mswn.
New JQ i Vir, riaeit bt M 1
Newark........cceenenn.. f-3 %ottsmouth ........................ 1
—
TUBERCULOSIS.

See p. 1811; also Telegraphic weekl-y reports from States, p. 1802.

TYPHOID FEVER.

The column headed ‘“Median for previous years’' gives the median number of cases reported &
the corresponding weeks of the years 1915 to 1921, inclusive. In'instances in which data for the full seven
years are incamplete, the median is that for the number of years for which information is available,

‘Week ended . Week
gregi;_n July 1, 1922. ‘ !{“edh‘;l_ July 1?'1135.'1
C“;Y~ vious City‘ vigus
years. | caces. | Deaths. o2 years. | Cases. | Deaths,
4 1f....... 5 3|......
) 2 1 § 1 FRURORRIN I i
1 3
HE
1 4
0 (1]
- 0
[1] 0
[
. st
1] [\]
0
2
‘0
1
1 3
3 (1}
1
2 0
5 o
0
0 0
0
2|eeeec... 1 20
0l........ 1 0
1]
oF 1f.......
........ 2
2
(1]
1
2
I
Cinroes 2 5
Cleveland. 3 2
Dayton. 0 2
i?nn.. [} 1
c oK ‘;l‘h(:) edo....ceeennen... 1 3
ma:
Portland....... cocensl 1 ) N PN Tulsd..cceeeeennnnn.. 5 1liecccace
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CITY REPORTS FOR WEEK ENDED JULY 1, 1922 Continued.
TYPHOID FEVER—Continued.

‘Week ended Week
lfogdgg July 1, 1922. Median| July lf'l'fz‘{
City. vious City. b
Years. | Cages. | Deaths. yoars. | Cases. |Deaths.
1 2 4
2
7 14 3
2 5 0
0 1
[} 2 1
1
H IR °
1
4 1 o
0 2 b
) 1 .0
3 5 . 0
2 4
6 5 |. o
TYPHUS FEVER.
City. N Cases. | Deaths.
bama: .
MODtBOMEIY . cuuueeeeeeccecaecocccececccscccecccascscscsasssncnsssssanasscsnsane 1{........ .o
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS.
. Scarlet Tuber-
Popula- | Total Diphtheria.]| Measles. fever. culosis.
tion Jan. | deaths
City. lﬁj 2 m’l‘in N "
subjec al . . . .
correction. | causes. g é § g g § 3 %
¢4 o =] Q =] o o a
Alabama:

Colorad,
Denver. ............ ceennane
Pueblo..cceeeieecnaienannnn 42,908

3
4
2
7
0
64
12

[P AN 2
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CITY REPORTS FOR WEEK ENDED JULY 1, 1922—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Contlnued,

—_—

Scarlet Tuber-
Populs- | Total | D'Pbtheria.| Measles. | “rover” | culoss,
tion Jan. | deaths

City. 1, 1920, from
suﬁjcct. to all
correction. | causes.

Cases.
Deaths
Cases.
Deaths
Cases.
Deaths

..~.--.~.~.§.

g
g

[

4
33
43
06
27,
37,
19
p<]
16
13

5583 8!

8
i
8

-

=R
=y
g3

885
g8

-

East Chicag
Fort Wayne.......
Frankf

renglzas
SREE BASFRERRERRLS

-

838

<

)

Rt 34
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CITY REPORTS FOR WEEK ENDED JULY 1,1922—Continued.
DIPHTHERIA, MEASLES, SCARLRT FEVER, AND TUBERCULOSIS—Continued,

a—

Scarlet Tuber-
Diphtheria.| Measles. culosi

Popula- | Total fever. .
tion Jan. | deaths
City. 1, 1990, from

BE 83585
858 Nuggs

4
5
23
14
6
5
2
3
28
51
2
12
2
2
2
17
1
10 |.
4
23
5
7
1
4
10
3
7
8
1
22
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CITY REPORTS FOR WEEK ENDED JULY 1, 1922—Continued.

DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

City.

Totay | Diphtheria.| Measles. m‘ T“l‘ﬂ-
deaths

o la s al . ld ], E
AR AR AR R 1R

-t
13

SESERSEAE
2228 FILTRRLS|HER

8

_
-
35,

el

Brgss
g3

CEL
grugdLE

B8

=8
2
-3

sés

PSS

E3NBEE

=8
S

ERNGILE
&

[ oyoyen
NN DO,
gH828

sand:
£88

OO BD

O SRS N LY ST Y

o

LU

-

.

@ )

sececscocncs

ecccce
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CITY REPORTS FOR WEEK ENDED JULY 1, 1922—Continued.’
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

am—

Scarlet Tuber-
Diphtheria.] Measles. fever, culosis,

sx3pnnBesrisls
BERRENERE8EE

SEE

46,338 18
21,719 8|....nn
12,742 5l

6.

1.

16 |

0

2

2

1

2

5

6

12

3

97

45

.88

1 Pulmonary tuberculosis only.
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~ CITY REPORTS FOR WEEK ENDED JULY 1, 1922—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued,

————

Scarlet .
Diphtheria.| Measles. Tover, Tuber.

]

Popula- | Total
tion Jan. | deaths

1, 1920, from
suf)joct' to
correction.

City.
causes.

Cases.
Deaths.
Deaths
Cases.

’ Deaths.

35

I vdrd
LS

K BSRS5RSPVERY
¥ S¥ ELEIFEABRITCRRTUIS

ﬂg_
BREX

8e

3

»

-gn-'&-uamn—w»a
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CITY REPORTS FOR WEEK ENDED JULY 1, 1922—Continued.

DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

. Scarlet Tuber-
P motal | Diphtheria. Measles. fever. culosis.
Cit ﬁlmié'go?' o
ity. rom
v su{)]ect to all .
correction. | causes.

Cases
Doaths
Cases,
Deaths.
Cases.
Deaths.
Cases
Deaths.

Provo. 10,303 |
Salt Lake City.............. 118,110 | .
‘ermont: :

10,008 |.
2.7

14,954




FOREIGN AND INSULAR.

SMALLPOX ON VESSEL.
Steamship “Shelley”—From Hongkong—At Thursday Island Quarantine.

On April 19, 1922, a case of confluent hemorrhagic smallpox
developed at sea on board the steamship Shelley, which left Hong-
kong April 17, 1922, direct for Thursday Island Quarantine, Aus-
tralia. The case occurred in a member of the crew of the vessel,
The Skelley arrived at Thursday Island April 28, and on April 30
proceeded in quarantme to Sydney.

TYPHUS FEVER FROM VESSEL. .
Steamship ‘“‘Smolensk”—From Danzigfét S_onthampton, England.

A fatal case of typhus fever occurred June 14, 1922, in a Polish
transmigrant at the embarkation detention camp at Southampton,
England, arriving on the steamship Smolensk from Danzig. The
patlent was a seven-year-old child belonging to a family originating
in a small Polish town, and having left Warsaw, Poland, May 26,
1922. The Smolensk left Danzig May 30 1922 L

GREECE L
Plague —Patns.

The occurrence of three fatal cases of plague has been reported at
Patras, Greece, for the three weeks ended May 14, 1922.

JAVA.
Epidemic Plague—Soerakarta.

Epidemic plague was reported present May 20, 1922, in the resi-
dency of Soerakarta, Java. The occurrence was in the subdistrict
of Keporen, district of Klaten.

MADAGASCAR.
Plague—Province of Tananarive.

A death from plague occurred May 4, 1922, at Ankestrina, a native
village in the Province of Tanananve, Isla.nd of Madagascar. Sev-
eral cases of illness among natives were observed beginning about

1 Case previously reported at Southampton, Public Health Reports, Ji une 30, 1922, p. 1607.
(1818)
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April 27. The locality was declared plague-infected May 6, 1922,
pbut data as to the number of cases and fatalities have not been

received.
MEXICO.

Plague-Infected Rodent—Vera Cruz.

A plague-infected rodent (rat) was reporbed found at Vera Cruz,

Mexico, June 30, 1922.
PERU.

Plazue-—May 1-15, 1922,

During the penod Ma.y 1 to 15, 1922, 36 cases of plague with 19
deaths were reported in Peru..

PQLAND.
Cholera—Rowno. ) »
Under date of June 18, 1922, cholera was reported present at
Rowno, Poland, occutring #mong persons repatriated from Russia.

UNION OF SOUTH AFRICA.
Plague-Infected Wild Rodent—Orange Free State.

During the week ended May 20, 1922, a plague-infected wild rodent
was reported found near Rendezvous railway station, Orange Free
State.!

CHOLERA, PLAGUE, SMALLPOX, AND TYPHUS FEVER.
Reports Received During Week Ended July 21, 19220

CHOLERA.
Place.  'Date. | Cases. Deaths. | Remarks.
China:
AIMOY..c.cceececncneseacnannn May 26-June3....l........ 2
India:
b N PO
10 9
ROWDO.eeeeneecnreenncces Junel8. . .ooeeidloeeanaeforiaennens Among persons repatriated from
! Russia,
PLAGUE.
Asia Minor:
SmMyrna....ccoceeeeeeeennnen June4-10......... 1 1
Pernambuco.....ccceeeeene May 7-13.......... ) B PO,
Colombo. ...covveunnenanens May 21-27......... 2 2
Ax'noy ...................... May 26-June3............ 10
Canton May1-31.......... 21 17
or:
Jume1-18, . ceceeecfecececcc]eccncceans Rats found infected, 16; exam-
ined, 3,400.

« From medical officers of the Public Health Service, American consuls,and other sources.
Thereports contsined inthe lollowing ubles must not be oonsldeted os Rleto or final, eithetum

the list of countries included or the su'tknht
1 Public Health Repons May 5, “gm 1107, June 30, 1922, p. 1003.
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CHOLERA, PLAGUE, SMALLPOX, AND TYPHUS FEVER—Continued,
Reports Received During Week Ended July 21, 1922—Continued.

PLAGUE—Continued. ) :
—_
Place. Date. Cases. | Deaths. Remarks,
- —_—
Greece:
Indll;.tm Apr. 24-May 14. .. May 7-13, 1922 Cases
e cccee a - .
Bombay...... Apr.30-May 13.°.. o » 845; deaths,
Madras Presidency. .| May 28-June3....
¢ S May 6-20..........
Java:
Keporen. .............. May 20............ PO F PR, Epidemic.
Mada; 2 :
Tananarive Province—
estring............. May 4.....oeeuonilfon ceeens 1 N;:lve village; disease stated fo
t
Apr 97 efopsesent since aboat
Mex‘lreo: Cru p { 30 e-infected rat
eraCruz......c.oueeeuann. UNe 30.....coueee)ecnniinecnnnanaas hgn A
Peru....coieeniiecniceanecnenedeneccneeciiecncececonnnanns cecevances mylf-l 5 1922: Cases, 35; deaths,
Union of South Africa:

Orange Free State...... eee. May 14-20......... ceeeecsfoccsce...| Plague-infected  wild rodent
found near Rendezvous nﬂ-
way station.

SMALLPEX.,
Arabis: i E

Aden....ceeienniinninnnnnn. June 4-10....... eee 14 4

Bolivia:

) 7Y Mar. 1-Apr. 30.... 97 16

rasdl;

Rio de Janeiro............. May 21-June 3.... 20 5

Co&untlnoﬂe.........

May 29-June 4....
May 28-June 3....
May 21-June 3.....

June 22-July 2
May 1-31..
June 4-10..........
June 11-17.........
June 11-17.........

17

cecssens

June ¢-17.......

1

ALY
3
1
3
1

....... i
4
1

A May 30-June

5, 1922: Preve
lent thr t tho
oughou southern
Epidomlc

_| Present.

And vicinity.

May 1-15, 1922: Cases, 5; deaths 4.

Present.
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CHOLERA, PLAGUE, SMALLPOX, AND TYPHUS FEVER—Continued.

Reports Received During Week Ended July 21, 1922—Continued.
SMALLlfOX—Continued.

Place

Date. Cascs.

Deaths.

Remarks.

Outbreaks.
Do.

. Do. ) )
Sezt. 4-24, 1921: Cases, 11; deaths,

At sea en route' from W
Vessel left Hongk Apr. 17,
Arriv TslandQ

ed Thursdas: Quar-
antine, Austnlis{Apr. 28,1922,
Case, member of crew; type,
confluent hemorrhagic.
'lfYPHUS FEVER.
J Juneni20. . ,..... 2
June410......... 3 District.
May 21-27......... ) N O
Mar. 1-Apr. 30.... 15 8 )
June11-17........ b2 PO
June 11-17........ 3 1
May 28-Junc3.... .
June 11-17........ S .-
Cape Province. . .| May 14-20......... Outbreaks.
Transvaal.............o.... May 14-27......... Do.
Yugoslavia: Co [
Croatia-Slavonia. .......... Sept.4-10......... ) N PO, Year 1921,
From vessel: - -
8. 8. Smolensk............. Junel......... .. 1 1 | From Danzig, May 30, 1922. At
- -4 - embarkation d tion eung.
~ Southamgwn, E d. .
; lic Hoalth Re , June 30,
; 1922, p. 1610.
Reports Received from July 1 to 14, 1922.!
" CHOL " .
Place. Date. - Cases. | Deaths Remarks.
Afnoy ..................... May 14-20......... ) U PO
é:l&enl}ii """""""""" Jone 747 e » 1| At tine sta .
oniki...coveniinninnnnns une 7-17......... uarantine
g:slsenxem from v«::ll' m
ussian refugees.
Bombay . 1 1
Calcutta. 380 259
Madras. . ) U P
Philippine Islands:
vince—
Camarines Sur......... Mar. 25-Apr. 1....
Bangkok..........cooeeene- Apr. 30-May 13.... 4 3.
Aleppo. .... teeeccaccneasen May 27-June 3....|..ccccofecananaaal A few cases in interlor.

.1 From medical officers of the Public Health Service, American consuls, and other sources. For

fweived from Deoc. 31, 1921, to June 30, 1922, seo Public Health Reports for June 30, 1922. The ta
spldemic diseases are terminated semiinﬁﬂy and new tables be::n. '

109518°—22——4

of
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CHOLERA, PLAGUE, SMALLPOX, AND- TYPEUS FEVER—Continued,
Reports Received from July 1 to 14, 1922 Continued.

PLAGUE.
Place. Date. Cases. | Deaths. Remarks.
co Smyma......... eeveenenns May 28-June 3.... P IO,
¥ Gotombo........... eeenas May6-20.......... 2 1
ATOY...eonenerneennnnnns May 7-20..........|... 22 | May 20: From 10 to 20 deaths
FoochOW. o oomnoooeoonons May 713 4 Jpgl_’ 7 re-
...................................... an. une
ty— : deaths, 84. Cases, 185;
Alexandria June1-6.......... 3
Suez...... May 24-JunesS. ... 2
Assiout................ y30...:00mnnnnn 1 1 | Septicemic.
May 26-June7.... 3 1
Fa; ume3-6........... 4 2
May 26-June 7.... 18 7
June2-7 2 2

Apr. 23-May 6, 1922: Cases, 2,502
Apr. 23-29. l()lrecths, 2140, !
y 23-29..
May 2-21.. Month of April, 1922:
.................... onth of
|- the. seven ”B?ctmd
May 7-13.......... 2 2 Cases, 413; ths, 495,
Apr.1-30.......... ) 40 ' ) N
.| Apr.30-May 13.... 1 1
Apr. 30-May 29.... 6 7
May 7-13.c.ccooiiferennnafenaanaaald One dead wm
found. . Looslity sdjoins Tra
cart’s Berg Farm, on which
i fhum-inw Imouse  was
A lound preceding week.
SMALLPOX, ~
May 14-20......... 2 D
May 7-June3..... 20 .8
May 29-June 18.... (1Y PO,
May 1420......... 1 2
Apr.10-23........0 Py S
Apr. 16-May 22.... 12 ).........4
;“.’31—3!...". ...... 2 [
May 6-June 17..... [ 3 PO
New B — -
Madawaska County....| June4-17.......... [ 18 PO
Ontario—
North Bay
Ottawa...
Toronto.
Ceylon:
bo......
Chile: .
Concepcion :
Quillon In_Concepcion Provlnc:'i.‘
San Patricio....... eenanns demic in May, 193,
oases.
Taleablano. oceeeceeennnnanfeanns {7 X R ceeecccce..| Present.
POMUOO. . . cecovenereannecccfieccreacccnnsrensacfoccaceecfeceannenen

Provinos of Cautin; epidemic,
May, 1922,
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CHOLERA, PLAGUE, sum.mx, AND TYPHUS FEVER—Caontinued..
Reports Received from July 1 to 14, 1922—Continued.

SMALLPOX—Continued.
Place. Date. Cases. | Deaths. Remarks.
10
May 15-21......... 1
May 7-June3......|........]cceeeeeen. Do.
May 22-28. .| Native, K )
May 14-20. Present.
May 9-15. .
‘Antilla June 18-24......... | 1 U Re; i for Preston.
Dominlcan Republic: ported
San Pedro de eeeeef June 4-10.......... 43 )eeenn.... City and t’i
Santo Domingo....ceeeeeee]enaae do........... 1 6 | Present with a w m in city
| Yameirys, e '
................ Apr 23-May 18.... 8]..........| City and Province. .
Maltd .. ..cioiiiiiinanaa... y 16-31......... ) 3 PPN
Estimated cases, 4 to “l&.k Fod-
Including municipali
eral District.
Week ended June 11; many new
cases.

Or‘a)enge Free State.
Southern Rhodesia.

Virgin! 1 agls """"

S1an

St. Thomas.....cccceeeene.
vessel:

Schr. Fancy Me............

' May 21-June3....

June 4-10.........

Apr. 23-20: Onecase.
Present.

Outbreaks.
Do.

Do.
Atqusnnt!ne Fromvesseltrom
At St Thomn Islands.
From Sen Ped “ﬂ:

Domlnietn blic. Onecase
removed to ntine June 5;
died, June

May 1-31..... ceeen 16 4
June1-10......cccofenenneen 1
May 14-June3.... 31..... ceces
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CHOLERA, PLAGUE, SMALLPOX, AND TYPHUS FEVER—Continued.
Reports Received from July 1 to 14, 1922—Continued.
TYPHUS FEVER—Continued.

Place. Date. Cases. | Deaths. Remarks.
Austria: )
Vienna...ceeeeececaenannnns May 7-13.......... ) U P
Bulgaria:
5717 T May 28-Junc 10. .. 2 i .
Chile:
Concopclon ................ Apr.11-May 29. . .{._...... 10
Antung. & ... May 15-21........ ) U PO
Foochow.................. May 1420......... ) O
Manchuria—
Harbin................ May&21.......... 3 PO,
Egyxt- . .
Clemndna ................ .{}me g}ﬁ\ TR 11 ........ ol ra
iro. ... oo, ar.19-Apr.8.... 10 ca ing fever, Mar. 26—,
Port Said 11111111 May 28-Junc 3. ... I onse, B over Apr. 8,

Russ

Turkey:
Constantinople.
Union of South Africa:

Province

Y

osnla-Henegovlna
Voivodina. ...

Apr. 23-3a¥ 20....
May4-10..........
Jen.131..........
Apr.1-30..
Jan.1-31..........
Apr.1-30..........
R, [,
May 21-June 3....
June 4-10..........

May 21-June 3....

.| Mar.

Mny 1-6 1922: five cases typhus
fover at quarantine station of
- Osternothafen, in_ persons re-
- turning from Russia.

Including municipalities in Fed-

cral District.
16-Apr. 29, 1922: Cases

7 155, Recurrent. typhus, cases,
5, 432

Among pormancnt and transient
residents

Rcecurrent typhus: Cases, 7.

‘Recurrent typhus: Cases, 12.

‘Outbreaks.
. Do.

. Do.
Aug. 7-13, 1921: 2 new cases.




